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CHAPTER I 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Introduction 
 
 
Our world has become a digital world.  Many products around us incorporate 
digital technology.  Cars, cameras, and computers all utilize digital technology.  
Surveillance system without any exception has also been evolving in the past few 
decades, from analog to digital, from analog CCTV to digital CCTV, and has been 
incorporated with a wide range of accessibility.  One of the state-of-the-art technologies 
of surveillance system is the motion tracking camera system.  Motion tracking camera, 
as its name suggests, will follow a moving object and will keep the target in the centre of 
the field of view.  This is especially useful in video conferencing and security 
surveillance. 
 
 
  Cameras are traditionally manually controlled.  It focuses on one point in space 
unless somebody turns it.  Often times, however, this is neither useful nor convenient.  
For example, suppose the security services is trying to protect a building, in order to 
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cover a fairly small region, either many cameras are installed, or human supervision is 
constantly needed, or both.  Since emergencies happen rather infrequently, most of the 
time, the guards or video tapes are wasted.  Such problems can be solved if we have a 
motion tracking pan-tilt camera. 
 
 
 A pan-tilt camera is a stationary but rotating camera, where pan means rotating 
along the azimuth angle and tilt means rotating along the elevation angle.  A motion 
tracking pan-tilt camera is able to track a moving object, thus avoiding the object from 
getting lost from sight.  It is especially useful and convenient for security surveillance 
and video conferencing.  For example, having a motion tracking pan-tilt camera during a 
video conference, we don’t have to sit still in front of the camera but can move around a 
room and the camera will track us down.  Figure 1.1 shows a pan-tilt camera and the 
definition of “pan” and “tilt”. 
 
  
Figure 1.1 : The Definition of “Pan” and “Tilt” of A Pan-tilt Camera 
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1.2 Project Background 
 
 
The project to develop a motion tracking camera system was initiated in year 
2001 by a group of researchers in Computer Vision, Video and Image Processing 
(CVVIP) research unit at the Faculty of Electrical Engineering of University of 
Technology Malaysia.  The system however, has poor performance and could not track 
accurately.  The pan-tilt camera could move when a moving object was detected, but has 
low accuracy and was not able to keep it at the centre of the field of view. 
 
 
It was identified that the problem was with the pan-tilt camera positioning 
system.  The motion tracking algorithm was actually performing as required, but the 
camera positioning system was unable to produce accurate and fast performance.  
 
 
The project explained by this thesis was to look into this matter, thus developing 
an effective positioning system that is able to response accurately according to the 
output of the motion tracking algorithm. 
 
 
 
 
1.3 Objective of Work 
 
 
 The objective of this project is to accurately track a single moving object using a 
pan-tilt camera.  To accurately track a single moving object means to keep a moving 
object at the centre region of the camera view. 
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1.4 Scopes of Work 
 
 
In order to be able to achieve the stated objectives, the scope of the project is 
limited to the following: 
 
i. Develop an algorithm using Visual C++, for controlling a dual DC motor pan-tilt 
camera mounting. 
 
ii. Incorporate the relay-motor pan-tilt mounting to an existing motion tracking 
program which is written in Visual C++. 
 
iii. Control the above mounting through the parallel port of a PC. 
 
iv. Enable the camera view to follow a single moving object. 
 
 
 
 
1.5 Layout of Thesis 
 
 
 In Chapter II, a presentation regarding the main components of a motion tracking 
camera system will firstly be done.  This is followed by descriptions about the motion 
tracking algorithm used in system developed in this project.  Most importantly, the 
descriptions of previous works and existing methods regarding the scopes of this project 
will also be included. 
 
  
 Chapter III explains the techniques and methods that are used to develop the pan-
tilt camera positioning algorithm.  The algorithm and the program flow of the pan-tilt 
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camera positioning system will also be explained.  Some relevant characteristics and 
constraints of the components of the system concerning the development of the 
algorithm will first be described. 
 
 
 In Chapter IV, the outcome of the works of this project and the results of the 
implementation of the methodology in Chapter III will be presented.  The performance 
in terms of accuracy and speed of the system developed will be discussed.  Besides that, 
the limitations of the system will also be listed. 
 
The thesis is concluded by Chapter V, where the conclusions drawn from the 
study as well as some recommendations for future works are presented. 
 
